Severe deficits of foveal smooth pursuit and optokinetic nystagmus in all directions were electro-oculographically recorded in an 80 year old woman. Magnetic resonance imaging (MRI) showed an infarct involving the postero-inferior part of the vermis (lobules VI to X) and a portion of the left cerebellar hemisphere, with apparent preservation of the flocculus and the brainstem. The role of the vermal lesion in these pursuit eye movement disorders is discussed.
It has recently been shown that, besides the flocculus, the posterior part of the vermis (especially lobules VI and VII) is involved in the control of pursuit eye movements in the monkey.'2 Our case reports for the first time a recent ischaemic lesion of the posterior vermis and eye movement recordings, suggesting that this cerebellar structure is also involved in the control of pursuit eye movements in humans. Service MRI performed four days later showed an infarct in the territory of the left posterior and inferior cerebellar artery, mainly the territory of its medial branch.3 All the inferior part of the vermis was affected (lobules VI to X), namely the clivus, the folium, the tuber, the pyramis, the uvula and the nodulus (fig 1) . The inferior part of the left cerebellar hemisphere was also damaged. The flocculus, the different cerebellar peduncles and the brainstem were apparently spared. Moreover, the brainstem did .not appear to be compressed. There was only slight diffuse atrophy in the cerebral hemispheres, without hydrocephalus. The posterior headache lasted one day, vertigo and left lateropulsion on walking cleared up within several days and the left tonic ocular deviation progressively disappeared within ten days.
Oculographic study Eye movements were recorded on the eleventh day after the onset of the symptoms, while the patient was fully alert, cooperative and attentive. She was not taking any other medication than acetyl-salycylic acid. Directcurrent electro-oculography (EOG) was used, for each eye separately, in darkness, with the head immobilised. There was no nystagmus when the patient looked straight ahead or in the extreme positions. With eyes open, there was no tonic deviation, but with eyes closed there was a left conjugate eye deviation. Horizontal eye movements Saccades to command and visually guided saccades had normal latency, velocity and amplitude (fig 2A) . In particular, no dysmetria was observed, whatever the position of the visual target (at 5°, 150, 250 and 350 away from the midline) and direction of saccades (left, right, or returns to the midline).
Foveal pursuit of a small luminous target moving sinusoidally at peak-to-peak amplitude of 500 was largely saccadic in both directions ( fig 2B) . Both catch-up saccades and smooth portions were larger leftwards than rightwards but smooth eye movement velocities were similar in both directions. Smooth movement gains (ratio of peak eye velocity to peak stimulus velocity) were low, bilaterally, compared to an age-matched control group, for the two frequencies of stimulation used (table). These gains were less than the lower limit of the normal range (control mean-2 SD).
Optokinetic nystagmus (OKN) was elicited using alternating black and white stripes moving at 30°/s across a screen covering 60°of the visual field. 
Discussion
This case included vestibular symptoms, a leftward tonic deviation of the eyes and abnormalities of pursuit eye movements, which will be discussed successively. For several days, there was marked vertigo and leftward axial lateropulsion. Isolated and true vestibular symptoms may be observed in pure cerebellar infarcts, resulting from occlusions of the posterior and inferior cerebellar artery,4 or only its medial branch5 or of the anterior and inferior cerebellar artery.6 The vestibular symptoms could be due to lesions of the flocculus4 or of the nodulus and uvula.5 As the flocculus was apparently spared here, the vestibular symptoms probably resulted from damage to the nodulus and uvula. This vermal part of the vestibulo-cerebellum is reciprocally connected with the vestibular nuclei.7 Thus the impairment of this supravestibular control system could explain the initial vestibular symptoms in our patient.
A leftward tonic conjugate eye deviation also existed initially, showing progressive improvement within 10 days and leaving only a leftward deviation during eyelid closure on the eleventh day (when eye movements were recorded). Conjugate tonic deviation of the eyes has previously been reported in haemorrhagic or ischaemic8 lesions of the cerebellum. However, those cases included brainstem compression. In our patient, MRI showed that the brainstem was apparently spared. Moreover, the absence of drowsiness and the normal appearance of the ventricles (without hydrocephalus) suggested that the brainstem was not compressed by the vermal infarct. Therefore it may be assumed that the tonic ocular deviation was due to the cerebellar lesion. However, it should be noted that in experimental unilateral lesions of the cerebellum9 and in a unilateral infarct of the rostral cerebellum"0 tonic ocular deviation was contralateral to the lesion, whereas it was ipsilateral here. As in our patient, the lesion Lastly, as already emphasised, there was no clinical or radiological evidence of damage to, or compression of, the brainstem which could account for this impairment of pursuit eye movements. Therefore, it may be assumed that the cerebellar infarct itself was the primary cause of the eye movement disorders.
It has been shown that the cerebellum is an essential relay in smooth pursuit eye movement circuitry. These movements no longer existed after total cerebellectomy in the monkey.9 In the cerebellum, the flocculus is important since the smooth pursuit eye movement gain is nearly 600' after flocculectomy. ' 18 The former projects on to the medial vestibular nucleus whereas the latter projects (via the fastigial nuclei) on to neurons located near the abducens nucleus and probably involved in smooth pursuit.' These differences in the activity, as well as in the efferent pathways, of the flocculus and vermis are not yet well understood. Further studies are needed to determine the specific roles of these two structures in the control of pursuit eye movements.
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